###### Strengths and limitations of this study

-   A comprehensive search strategy has been developed, in order to identify the majority of relevant and available literature.

-   A thorough data extraction table will be used to maximise information gained from relevant studies.

-   Sensitivity may be sacrificed to some extent in favour of a more precise search that will retrieve a manageable number of references.

Background {#s1}
==========

Adherence is the extent to which a person's behaviour, specifically towards taking medication, corresponds with agreed recommendations from a healthcare provider.[@R1] The effect of a medication and its long-term benefits depends on patient's adherence to prescriber instructions. Several factors contribute to the extent of medication adherence, however the most common reason provided for non-adherence is unintentional forgetfulness.[@R2] Unintentional non-adherence is when an individual is unconsciously non-compliant with the directions they have received.

Generally, 40% to 60% of patients fail to consume medications as prescribed.[@R3] Taking the right dose at the right time is commonly required for efficacy and safety. The duration of medication consumption can vary from a few days to several months or years. Medication adherence problems may be seen in both time frames, however the longer the duration of prescription, the more time there is for non-adherence to manifest.[@R6] It has been observed that people taking medications long-term are more likely to miss doses particularly when the medication regimen is complex, or the disease being treated is asymptomatic.[@R7]

Unsurprisingly, adherence to a prescribed medication is lower when the drug is self-administered.[@R8] Medication adherence is further threatened with the use of multiple medications, concurrent use of five or more medications is considered 'polypharmacy'.[@R9] Polypharmacy is common in elderly people, making them a vulnerable group for medication non-adherence. Interventions to reduce the complexity of self-administration are needed and dose administration aids (DAAs) can be used to improve adherence to prescriptions. DAAs include compartmentalised plastic boxes, automated medication dispensing devices, blister packs and sachets packets. These aids assists patients in managing their medicines by arranging individual doses according to the prescribed time of administration.

DAAs can be assembled in a number of ways. Compartmentalised plastic boxes and automated medication dispensing devices are generally re-usable and can be pre-filled by a pharmacist, other healthcare worker, carer or the patient themselves. Blister or sachet packs are pre-packed and not re-usable. Repackaging of a medicine requires removal from its primary packaging, thus invalidates the stability guarantee by the manufacturer. However, it has been reported that drugs repackaged within DAAs have remained physically and chemically stable.[@R11] Past literature has primarily focused on improving medication adherence to disease specific medications, rather than medications adherence overall.[@R12] There have been examinations of a specific intervention such as the effect of a particular pillbox rather than all DAAs.[@R15] Some reviews have focused on a specific population such as the elderly.[@R16] Other reviews have looked at interventions to improve medication adherence using DAAs but focused on the roles of pharmacists,[@R18] nurses[@R19] and physicians[@R20] in their use. A Cochrane review published in 2011 explored various different types of reminder packaging, including DAAs, for a broad range of formulations, but has not been updated since.[@R6] In the absence of a current systematic review that focuses on adherence related to DAAs, healthcare professionals might conduct their own ad hoc reviews which likely lack sensitivity and may introduce bias. Our aim is to summarise the literature measuring the effect of medication adherence associated with DAAs.

Methods and analysis {#s2}
====================

This systematic review will include randomised control trials (RCTs) which incorporate DAAs and measure patient's adherence to medications. We have described our methods as per the Preferred Reporting Items for Systematic Review and Meta-Analysis for protocol (PRISMA-P) recommendations ([online supplementary file 1](#SP1){ref-type="supplementary-material"}). Final reporting of this study will be compliant with the main PRISMA statement.
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Patients and public involvement {#s2-1}
-------------------------------

Patients and public were not involved in writing this protocol.

Eligibility criteria {#s2-2}
--------------------

### Study design {#s2-2-1}

In conducting the review discussed within this protocol, RCTs published in English will be considered eligible. Articles will be excluded if they are not a journal article, not based on empirical research (eg, protocol, editorial) and not reported in English. This review will include studies from the beginning of databases until January 2020.

It should be noted that the studies must contain sufficient detail, such as the criteria outlined within our data extraction form ([online supplementary file 2](#SP2){ref-type="supplementary-material"}), to be included within the review. For this reason, conference and poster abstracts, without full text papers, will be excluded from analysis. However, study authors will search databases for publications relating to the abstract.
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### Types of participants {#s2-2-2}

There will be no restriction in participant characteristics. Participant can include any person, over the age of 18, using a DAA.

### Types of interventions and comparators {#s2-2-3}

Intervention includes use of a DAA to assist with medication adherence. DAAs can include compartmentalised plastic boxes, automated medication dispensing devices, blister packs and sachet packets designed to organise pills according to when they should be taken. We excluded electronic (such as text messages) or mailed reminders to take medicines. However, use of DAAs can be supplemented by electronic or mailed reminders. Injected, topical or inhaled medications were excluded. Comparator will be usual care.

### Study outcomes {#s2-2-4}

The primary outcome of this study is to assess the effect of DAAs on patient's adherence to medications, measured through pill count or self-reporting. The secondary outcome is to assess the changes in health outcomes (such as change in blood pressure for hypertension) as a result of implementing use of DAAs. The study must assess the primary outcome to be deemed eligible for the review.

Search strategy {#s2-3}
---------------

This systematic review will involve searches of MEDLINE, EMBASE, CINAHL and Cochrane databases. Further studies will be obtained from scanning reference lists of relevant studies, including other systematic reviews, and citation searching of key papers identified for inclusion. Any study published from the inception of the databases, prior to January 2020 will be included in the review. The search will be updated prior to submission of the review. A search strategy was developed with the initial support of a medical research librarian ([online supplementary file 3](#SP3){ref-type="supplementary-material"}).
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Data management {#s2-4}
---------------

After searching, the articles, including their abstracts as well as the full texts, will be exported to Endnote V.X9 (Thomson Reuters, New York, USA) for storage. Articles will be stored on a password-protected server-based platform that is accessible to both reviewers. At each stage of the article selection process (eg, after consolidation of all articles prior to assessing eligibility based on title and abstract), back-up files of the Endnote database will be made in order to retrace any steps as needed in the review process.

Selection process {#s2-5}
-----------------

Two researchers will undertake study selection independently. In the initial screening stage, these authors will conduct a title and abstract search to identify papers that potentially meet the criteria for study selection. For papers where it is unclear whether the study should be included, a further assessment against the criteria will be undertaken using the full text of these articles. Discrepant opinions between the two reviewers will be resolved in discussion with the senior author. The flow of studies through selection process, together with reasons for exclusion at the full-text review stage will be reported using a modified PRISMA diagram.

Due to time and resource constraints, for the purpose of this study authors will not be contacted to obtain further details when there is missing formation in the study report. These studies will be excluded but documented as a 'potentially applicable study'. Studies will not be excluded on funding source if inclusion criteria are met.

Data collection process {#s2-6}
-----------------------

Once the studies for inclusion have been identified, information outlined in the standardised data extraction form ([online supplementary file 2](#SP2){ref-type="supplementary-material"}) will be collected from all included studies. The form will be piloted and optimised by the two reviewers using three randomly selected studies that satisfy the eligibility criteria. One author will independently extract data from the remainder of the included studies. The data extracted will be checked and verified by a second author.

Data items {#s2-7}
----------

The following data will be extracted from the included studies:

1.  General study information: study title & citation, study authors, year of publication and publication journal.

2.  Characteristics of the study: aim or objectives of the study and study design.

3.  Participant characteristics: numbers of participants and baseline demographics.

4.  Intervention characteristics: type of dose aid, duration of the intervention and any coexisting interventions implemented.

5.  Outcomes: result of primary outcome and statistical significance, statistical methods used, documentation of specific quantitative and qualitative outcomes of interest, risk of bias, adverse effects and study conclusion.

Risk of bias in individual studies {#s2-8}
----------------------------------

The risk of bias will be ascertained by two reviewers in parallel using The Cochrane Risk of Bias Tool.[@R21] The assessment will be performed at study level and will focus on selection, performance, detection, attrition and reporting bias. Discrepant opinions between the two reviewers, regarding risk of bias, will be resolved in discussion with the senior author. The risk of bias for each study included will be taken into consideration during data synthesis. Sensitivity analysis will determine the impact of studies with high risk of bias on result. Additionally, Grades of Recommendation, Assessment, Development and Evaluation (GRADE) system will be used to summarise the quality of evidence for each outcome.[@R22]

Data synthesis and analysis {#s2-9}
---------------------------

Data will be presented in a descriptive narrative and supplemented with tables and figures where appropriate. All papers regardless of quality determined by risk of bias and GRADE system will be included within the narrative synthesis. Meta-analysis will be performed if variables assessed in the selected papers are comparable and there is sufficient data. This will exclude the low quality papers.

Ethics and dissemination {#s3}
========================

This study does not require ethics approval. The results of the systematic review described within this protocol will be disseminated through publication in peer-reviewed journals and presentation at relevant conferences.
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